Introduction
The development of the investment world especially in Indonesian capital market has shown a positive development, as seen from the benchmark index based on the OJK (2017a), the Jakarta Composite Index (JCI) shows an upward trend in the last six years. This positive trend proves that investment, especially in capital markets, is increasingly becomes a necessity for society. However, Waridah and Mediawati (2016) said that there are obstacles for investors to be able to invest funds in the capital market, such as the knowledge, information or limited time. Thus, alternative investment instruments that can be used as a solution to these barriers are mutual funds .
Mutual funds can be regarded as one of diversification strategies in the investment activity and also an alternative instrument of investment for society as an investor, Services Authority (FSA) (or OJK, Otoritas Jasa Keuangan) Number.IX.A.13 stating that the selection of investment instruments and investment mechanisms should not be against the Sharia principle which does not impose measures such as usury, gambling, ambiguity, bribery, and exploitation (Ismal 2009 , Wahyudi et al. 2018 . Thus, funds are only invested in companies that are halal or unrelated to gambling, cigarette, alcohol, pornography and other things that are not allowed or prohibited in Islamic Sharia Law (Abdul-Rahman and Yazid 2015 , Hilman 2017 , Sukmana and Febriyati 2016 .
Based on OJK (2017b), Sharia mutual fund investment instruments had a positive development over the period from 2012 to 2017 regarding both product quantity and Net Asset Value (NAV). According to Waridah and Mediawati (2016) , Net Asset Value is the market value of the fair and the wealth of a mutual fund substracted by the obligation and then divided by the total investment units owned by all investors in the mutual fund so that it can be a benchmark on the results of a mutual fund. The increasing NAV is an indication of the increase in investment value per unit of participation. These positive developments add to the option of investment instruments for the community, especially investors who prioritize the principles of Sharia. However, there is still a concern faced by the investors that the funds invested in Sharia mutual funds cannot provide a better return or yield than when the funds are invested into the conventional mutual fund instruments, due to the limitation of allocated investment funds that are less than optimal. This statement is quite reasonable considering the products of Sharia-based mutual funds in Indonesia show that the number is still limited (Hilman 2017) . Furthermore, Hilman (2017) said that it is important to understand the performance of mutual funds before selecting the existing Sharia mutual fund alternative. Based on the background described above, the object of this study was devoted to the Sharia mutual funds with the category of Sharia mutual funds namely mixed, stocks, fixed income, and money market which are active during the period of 2011-2016. The reason for choosing the period was to address the gap of several earlier studies, i.e. researches by Hilman (2017) , Lestari (2015) , Sunarsih and Andriyanto (2015) , Waridah and Mediawati (2016) . Therefore, this study used the period that could represent the study period used by the four previous researchers. Meanwhile, the performance measurement method applied in this research referred to the researches by Pangestuti et al. (2017) , Pratomo and Nugraha (2009 ), Robiyanto (2017 , 2018 , Robiyanto et al. (2017) which used Sharpe, Jensen, Treynor, and Information Ratio methods, considering that the previous researches described only measured the performance with the Sharpe, Jensen, and Treynor methods. Sahri et al. (2015) stated that in measuring the performance of mutual funds, it is not enough the calculation is only based on the total return, but it is necessary to consider the risk factors. It is based on the measurement of the performance of mutual funds that if risk factors are considered, it will provide more in-depth information to investors about the performance or outcome of the mutual funds associated with the risks taken to achieve such performance. Thus, the evaluation of mutual fund performance can be performed by using performance measurement that considers risk and returns, i.e., Risk-Adjusted Return (RAR) such as Sharpe, Jensen, and Treynor methods (Kidd 2011b , Loeis and Prijadi 2015 , Pratomo and Nugraha 2009 . Further, Kidd (2011a) , Nadifa (2016) have argued that the mutual fund performance measurement is also commonly done by using the Information Ratio method.
Literature review
Researches on the performance analysis of Sharia mutual funds have also been conducted by several previous researchers, such as a research by Waridah and Mediawati (2016) which examined specifically on the Sharia equity mutual fund instruments using Sharpe Ratio performance measurement method during the 2010-2014 period. It was concluded that Cipta Syariah Equity mutual fund was the best performing Sharia mutual fund with Sharpe ratio of -0.349 and PNM Ekuitas Syariah became the lowestperforming Sharia mutual fund during that period with a Sharpe ratio of -1.232. Overall, during the observation period, the Sharpe ratio value of all Sharia mutual funds in the study resulted in a negative Sharpe ratio, meaning that the return generated by the mutual funds in the sample was not higher than their risk-free return.
Similar research on the Sharia equity mutual funds had also been done by Lestari (2015) While using the Treynor method, Sunarsih and Andriyanto (2015) in 2010 found that the best performance of Sharia mutual funds was by BNI Dana Syariah Funds with a value of 0.57388 and the lowest performance was by MNC Dana Syariah with a value of -1.130. While in 2011, the best performance of Sharia mutual funds was by Mandiri Investa Dana Syariah with the value of 1.053 and the lowest performance was by Haji Syariah with a value of -1.802. Different results were also found in 2012 where the best performance was by MNC Dana Syariah with a value of 0.186, and the lowest performance was by Haji Syariah with a value of -0.311.
Theory of modern portfolio and mutual fund
The modern portfolio theory was introduced by Markowitz (1952) who suggested that there are two approaches in investment portfolios, namely the classical and modern portfolio approach. The classical approach emphasizes efficiency. Markowitz used mean-variance analysis to form efficient portfolios, namely portfolios that provide the highest returns for a certain level of risk. Therefore, the Markowitz Efficient portfolio was also called the mean-variance efficient portfolio. Whereas in the modern portfolio theory approach to investment, it started with the assumption that investors have spent a certain amount of money on investment these days. This money will be invested for a certain period of time which is called as the investor's holding period.
Modern portfolio theory has become the main guideline that supports portfolio allocation decisions for various investment instruments such as mutual funds, retirement funds, and other institutions that seek maximum portfolio investment returns and minimize risk. Modern portfolio theory examines the way investors who have risk avoidance characteristics to be able to form optimal portfolios by considering the exchange between market risk and expected returns. The theory calculates the benefits of diversification. The investors can determine the efficient frontier of optimal portfolio. Each portfolio on an efficient frontier offers maximum return expectations at a certain level of risk. Investors can hold an optimal portfolio on efficient frontier by borrowing or lending government bonds which are risk-free securities.
Portfolio performance measurement methods
The modern portfolio theory introduced by Markowitz (1952) was later developed and refined by Markowitz (1959) . This modern portfolio theory largely underlies various portfolio measurement methods. For example, Sharpe Index developed by Sharpe (1966) was originally introduced to measure the performance of mutual funds in the United States. Sharpe Index has been widely used by the financial industry because of its simplicity and makes it easy for practitioners and academics to assess portfolio performance ). Sharpe Index is a measurement that uses a unit return calculation subtracted by the risk-free yield rate compared to total risk. This is commonly referred to as reward to variability (Ferruz et al. 2010) . In other words, the Sharpe Index focuses on measuring portfolio performance based on an unsystematic risk.
Unlike the Sharpe Index, Treynor (1965) introduced Treynor Ratio which calculates systematic return per unit risk. The Formula of Treynor Ratio measures returns subtracted by the risk-free return on each market risk unit. The method of measuring Treynor Ratio is often referred to as reward to volatility (Beer et al. 2011 ). Jensen (1967 also created a portfolio performance measurement tool called Jensen Alpha. Jensen Alpha is a special measurement for risk-adjusted returns from portfolio performance which specifically emphasizes a systematic risk. In addition to these measurement methods, Information Ratio was developed from Sharpe Ratio (Kidd 2011b) . The difference is that Information Ratio also uses the benchmark return in its calculations.
Research methodology
The type of research used was descriptive research with quantitative approach. While the population in this study were the Sharia mutual funds registered in the Financial Services Authority (OJK). Based on the latest data from OJK per August 2017, the population of active Sharia mutual funds during the period were 160 Sharia mutual funds. However, not all 160 Sharia mutual funds would be used in this study sample. The sampling technique used was a purposive sampling technique. The criteria applied in this research were that the Sharia mutual fund consisted of stocks, money market, fixed income and mixed mutual funds which were active during the 2011-2016 period and registered in OJK. Based on these criteria, the number of samples used was as many as 23 Sharia mutual funds. The 23 Sharia mutual funds were then re-selected based on the availability of NAV data contained in the Pusat Data Kontan (2017) , so that the sample used in this study was only 21 Sharia mutual funds. Table 1 shows a sample of 21 Sharia mutual funds used in this study.
This research data used a secondary data type obtained from published sources. The required data were the monthly data of Net Asset Value (NAV) of each Sharia mutual fund, Jakarta Islamic Index (JII), and interest rate during the 2011-2016 period. The data on NAB was obtained from pusatdata.kontan.co.id, and the Jakarta Islamic Index data was obtained from Bloomberg Data Feed, and the interest rates data was obtained from Bank Indonesia (2018).
The variables used in this study were Sharia mutual funds return, Jakarta Islamic Index returns used as market return proxy, risk-free rate of return, standard deviation, and beta. All of these variables were important to calculate the Sharpe Index, Treynor Ratio, Jensen Alpha, and Information Ratio. Sharpe Index, Treynor Ratio, Jensen Alpha, and Information Ratio were the most common method and widely used as portfolio performance measurement in the financial world (Kidd 2011a , Zulkafli et al. 2017 . All variables are explained below.
Sharia mutual funds return
Mutual fund returns for a period can be seen from the NAV/unit data. Below is the formula of mutual fund return: ,
whereas: Ri = Sharia Mutual Funds Return; NAB t = Sharia Mutual Funds NVA in period t; NAB t-1 = Sharia Mutual Funds NVA in period t -1.
Jakarta Islamic Index (JII) return
JII return was used as a benchmark variable for the performance of mutual funds and also the market return. Below is the formula of JII return:
whereas: R mt = JII Return as proxy of market return in period t; JII t = JII in period t; JII t-1 = JII in period t -1.
Risk-free rate of return
Risk-free rate of return is the average return of risk-free investment (Robiyanto 2017, Triyono and Robiyanto 2017) . This study used the interest rate of Bank Indonesia or BI rate.
Standard deviation
Standard deviation was used to measure the level of risk of a mutual fund about the likelihood of return rate variability occurrence obtained by an asset. Below is the formula of the standard deviation of Sharia mutual funds: whereas: σ = Standard deviation; σ 2 = Variance; Ri = Sharia mutual funds return; = Sharia mutual funds average return; n = number of observations.
Beta (β)
Beta is used to measure the systematic risk of a portfolio against market risk (Robiyanto 2017) . Below is the formula of Sharia mutual funds beta: (4) whereas: βp = Sharia mutual funds return; Cov(Ri·Rm) = Covariance of Sharia mutual funds return, market return; σ 2 m = Market variance.
Sharpe Index
Sharpe Index is a method of measuring performance by comparing the difference between the average rate of portfolio profit and the average risk-free rate with the total risk (standard deviation) portfolio. Below is the formula of Sharpe Index (Robiyanto 2017):
whereas: Si = Sharpe Index; Ri t = Sharia mutual fund return in period t; Rf t = Risk free rate return in period t; σi t = Standard deviation of Sharia mutual fund in period t.
Treynor Ratio
The Treynor Ratio, in essence, is not much different from Sharpe's method of comparing the difference between average portfolio returns and average risk-free interest rates. However, the risk used in the Treynor method is not the total risk, but the systematic risk (beta). Below is the formula of Treynor Ratio (Lakaba and Robiyanto 2018, Pangestuti et al. 2017) : (6) whereas: Ti = Treynor Ratio; Ri t = Sharia mutual fund return in period t; Rf t = Risk free rate return in period t; Βi t = Beta of Sharia mutual fund in period t.
Jensen Alpha
Jensen's measurement method considers the excess return that a portfolio obtains which is more than the expected results, the measurement of this method also known as alpha. Below is the formula of Jensen Alpha (Robiyanto 2018):
whereas: Ri t = Sharia mutual fund return in period t; Rf t = Risk free rate return in period t; α p = Jensen's alpha; β p = Beta of Sharia mutual fund in period t; Rm t = market return in period t.
Information ratio
The value of information ratios is derived from calculating the return of the mutual fund subtracted by the benchmark return then divided by the standard deviation difference from the return of the fund and the market. If the ratio of mutual fund information is positive or greater than the ratio of market information (always zero), then it can be said that the performance of mutual funds is good (Nadifa 2016) . Below is the formula of Information Ratio (Kidd 2011b) : (8) where IR = Information Ratio; R p = Sharia mutual fund return; R b = Benchmark Return /JII Return; σ p -b = Standard deviation differences between Sharia mutual fund return and benchmark return.
Research results and discussion
This section presents the results of the study by using the specified methodology to measure and compare the Sharia mutual fund performance. Table 2 , it shows that from 21 samples, there are 11 Sharia mutual funds with positive performance and ten other Sharia mutual funds which have a negative performance. The measurements made using this Sharpe Index indicated that there were 11 Sharia mutual funds worthy of choice for the investment of total samples of 21 Sharia mutual funds. It was because the performance of the Sharia mutual funds was positive by using the Sharpe Index. The mean returns generated from the 11 Sharia mutual funds exceed the return of risk-free investment. The greater the value Sharpe Index, the better the performance of a Sharia mutual fund. It was because it could generate a high return on the total risk (systematic risk and unsystematic risk) that it borne. Therefore, based on the calculations using the Sharpe Index, the Shariah mutual funds that have the best performance is PNM Syariah with Sharpe Index of 0.211. While the lowest performance is by PNM Amanah Syariah with Sharpe Index value of -0.257.
The performance measurement using Treynor Ratio in Table 2 shows a relatively similar result with the Sharpe Index. Out of 21 samples, only 11 Sharia mutual fund which have a positive performance. It indicated that they were worth to be an investment, while ten other Sharia mutual funds with negative performance indicated that they were not feasible to be invested. The Sharia mutual funds that have a positive performance reflected the resulting return that exceeded the risk-free investment return. The greater the Treynor Ratio, the better the performance of the Sharia mutual fund. It was because it could provide a high return on a systematic risk or the risk systematic borne. Table 2 also shows that based on the performance calculations using the Treynor Ratio, the best performance by the Mandiri Investa Dana Syariah with Treynor Ratio of 0.028 and the lowest performance by PNM Amanah Syariah with a Treynor value of -0.655.
While using the Jensen Alpha, there are 9 Sharia mutual funds that have a positive performance, and 12 other Sharia mutual funds with a negative performance. This indicated that by using the Jensen Alpha, there were only 9 Sharia mutual funds that had a higher actual return than their expected return and deserved to be an investment choice. The Sharia mutual funds that have the best performance in Jensen Alpha is PNM Syariah with a value of 0.006 and the lowest performance is by PNM Ekuitas Syariah which has a value of -0.006.
In the performance measurement results by using other method, namely the Information Ratio, it shows that there are 12 Sharia mutual funds with a positive performance and 9 Sharia mutual funds with a negative performance. The Sharia mutual funds that have a positive performance in the method of Information Ratio indicated that they had better performance, or above market performance (outperform), in this case, in the Jakarta Islamic Index (JII). Therefore, it could be concluded that about 57% of the proportion of Sharia mutual funds sampled in this study had performed beyond their market performance (outperform). The result of performance measurement using the Information Ratio method shows that the best performance is by Manulife Syariah Sektoral Amanah with the value of 0.796 and the lowest performance is by Cipta Syariah Equity which has a value of -3.362. Overall, based on the calculations using the Sharpe Index, Treynor Ratio, Jensen Alpha, and Information Ratio, it shows that there are five Sharia mutual funds that have a positive performance out of 21 samples of Sharia mutual funds that can be seen in Table 3. Table 3 also shows five Sharia mutual funds that have consistently positive performance based on four performance measurements used, meaning that the Sharia mutual funds had an efficient portfolio. The five Sharia mutual funds that have consistently positive performance comes from three Sharia fixed income mutual funds and two others are classified as the Sharia equity mutual funds. The result of this study that the PNM Syariah has a positive performance also supports a research by Sunarsih and Andriyanto (2015) .
The existence of three Sharia fixed income mutual funds that have consistent positive performance could occur since the reference interest rate was moving along with the downtrend. This was consistent with the researches results by Brandi (2002) , Pangestuti et al. (2017) , Pilotte and Sterbenz (2006) . Andi and Kartini (2017) stated the decline in the benchmark interest rate will raise the bond price which is the focus of investment fund allocation in fixed income mutual funds category, so that the lower interest rate of Bank Indonesia will provide a positive sentiment on the performance of the bond market that can boost the performance of fixed income mutual funds.
The important finding of this study was that the positive performance of Sharia equity mutual funds was inseparable from the increasing (bullish) trend in the Jakarta Islamic Index during the research period. The Jakarta Islamic Index is an index that reflects the general stock prices that belong to the category of Sharia. Therefore, it was certainly profitable for the Sharia equity mutual funds which diversified their assets in Sharia stocks that were generally reflected in the Jakarta Islamic Index.
Conclusions
The purpose of this study was to compare each Sharia mutual fund performance in order to find out the best and the lowest performance of Sharia mutual funds and to compare the performance of Sharia mutual funds with market performance in order to understand whether the performance of a mutual fund managed by a better investment management was outperformed or underperformed than market performance, so it is expected to be an information for the investors in choosing Sharia mutual fund products.
This study found that by using Sharpe method, the best performance of Sharia mutual fund was by the PNM Syariah with the value of 0.211 and the lowest performance was by the PNM Amanah Syariah which had a value of -0.257. Meanwhile, by using the Treynor method, it was found that the best Sharia mutual fund performance was by the Mandiri Investa Dana Syariah which had a value of 0.028 and the lowest performance was by the PNM Amanah Syariah with a value of -0.655.
While in other methods, namely the Jensen method, it was found that the best performance was by the PNM Syariah with a value of 0.006. These results were consistent with the Sharpe measurement methods. However, the performance of the lowest Sharia mutual fund in the Jensen method was different from the results of the Sharpe and Treynor methods, which were performed by the PNM Ekuitas Syariah with a value of -0.006. Different results with other methods were also found in the measurement using the Information Ratio where the performance of the best Sharia mutual fund was by the Manulife Syariah Sektoral Amanah which had a value of 0.796, while the lowest performance was by the Cipta Syariah Equity with a value of -3.362.
The results of this study proved that from all 21 samples used, based on the measurement results using Sharpe Index, Treynor Ratio, Jensen Alpha, and Information Ratio, there were only 4 Sharia mutual funds that had a positive and consistent performance during the 2011-2016 study period. They are the Mandiri Investa Dana Syariah, Trim Syariah Saham, MNC Dana Syariah, and Manulife Syariah Sektoral Amanah. These findings can give a guidance for Sharia compliance investors in Indonesia. The investors should invest their funds in the Sharia mutual funds that have a consistently positive performance into their portfolios, as a positive performance consistently signifies that the Sharia mutual funds have an efficient portfolio, or in other words their assets are well diversified, resulting in the maximum returns compared to the risks they incurred.
The results of this study are expected to be useful for Sharia-based investors in Indonesia and for investors in other countries who will conduct Sharia-based investments in Indonesia.
